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(57)Abstract 

PROBLEM TO BE SOLVED: To reduce deterioration in an error rate §^ 
characteristics of an OFDM- DS-CDMA communication system. 
SOLUTION: Adder sections 102a1, 102am multiplex k/2-sets of spread information 
signals to generate a multiplexed signal. The adder sections 102a1-102am-1 
multiplex k-sets of spread information signals to generate a multiplexed signal. An 
IFFT section 103 assigns the multiplex signal from the adder section 102a1 to a 
subcarrier 1 whose characteristics is deteriorated and the multiplex signal from the 
adder section 1 02am to a subcarrier m whose characteristics is deteriorated 
respectively and assigns the multiplex signal from the adder sections 102a1- 
102am-1 to subcarriers 2-m-1 with excellent characteristics respectively to 
conduct frequency division multiplexing. 
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{mmtsvmmmzm vmTzztiz&t) mmt.frw& 

mH£? % 0 F D M- D S - C D MA&BS1I. 

©*£ iS&*.te.Tiru?y 4 iz «fc 2,ff©^ t £ & 
ffl V n 5 £ i: -f S M 1 C fBtt© 0 F D M - D 

S-CDMAiISi, 

fliUT^sn^ictts mo^m^miztt^xmt^m-r 
*flHR«*®»*/j^ < Kjrr * ^ t*<tmt-t sit * 

JM 1 £ fcttHMSB 2 £fB«© OFDM — DS — CDMA 

«fc !)£jE8<*ft&#a«^*D CaS^«tffl D^Ti. 
d 4: 1 Jb»&i*#H 3 ©v^f ftfr£fB 

fOOFDM- D S — CDMAjilfS^Ho 

5 ] it $3 1 *^gff*n 4 ©v^rn^tKH 

©OFDM-D S-CDMAjMSMfei§a.fc£i:S ! ft 

6 ] . m*m i *» 6»*s 4 ©v^-rnipt gait 

OOFDM-DS-CDMASIISf^iifeih^ 

m^m^(Dm.mmzm vm-zzztiz*.*) ra&&#io# 

MtnOFDM-DS-CDMAiTOo 
[0 0 0 1] 

mmisz^&izm^ztizmimwizmu cd 

MA (Code Division Multiple 
Access) ^i:OFDM (Orthogona 
1 Frequency Division Mult 
i p 1 ex ing) ^a^fct&OFDM-CD 

MAjj&(DmmMmzfrom.{mmzmirz>o 
to o 0 2] 



/iia</^ a 4^ ^ /<_ w j- ■l-' im w -n/v jAjv^juHin /-'**>> atic 

ti^tt&t^tiTv^o z.©o f dm — cdma^ 
it, ±iz, mmtcom^itmmLjjmizmw-rzjsa, 

(— Jttfc r 0FDM— CDMA j #5£fcPf tfftTVi 

5o ) &m&(Dimzmm$iJ5mzmw?z>tt 

i—tSfZ r OFDM — DS — CDMAj tttW&tlX 

i^*o ) t^wssns. wTn ofdm-ds-cdm 
Ai5&*m^Tzmm%m (jwt tofdm-ds-cd 

[0 0 0 3] B6HU «0OFDM-DS-CDMA 

mm&wiz&ttzmmmviffij&tt-r^ti vt>mx-& 

«0 ©Slii^mi:-r^>„ 
[0 0 0 4] H6S#flirr4fcN «IDiST$fcfcfe*it7 
dP-VUTSCMbTs kffl©^«:|3J:Vlffl©;lfflJKS 

tt N kfiCDififfcSB 6 0 1 ai*iWftnJf«56 0 2 aiiflK 

«-e»*u -y-^^yT^cttb-cuu kfioteifcgg 6 o 

1 a2*5<tU r JDSCgP6 0 2 a2* s K(t?.n, BWCs it^ 
'J7mtSl,Ttt, kflSCDfcl&ge 6 0 1 ajjttf 
iDlfffie 0 2 a B #l8:tte>nTV<>3. 

[0 0 0 5] mkflS©«-5§ (tf^M^) ©a*»s «^1 
~ff-^k*»f>*c5kffl©M^-B: N V?*^ U 7 1 U 

kflSOfg-^tt, ■y-^V'J7 , 2CtiJt)^T6n*®^i: 
£*U lliat, fi-s§- (m- 1 ) k+l~ffmk©ki 

[0 0 0 6] t^t'JTn (n= 1 ~m) fcffl&Jjrt 

e>ti5kffl©m-^{±> -e-ft-etu z.<Dy-7*w7iztt 
isTmvznfcmmizzbib&iftiZo -r^^ v 
^^UTitfijt)aTe.nsM^i~e^kj± N -y-y 

*VU7 , ltjttbTl9!B-6nfclfi»«6 0 1 ai£«fct) 

(m-1) k+lHt^mkd, mt'J7mi: 
^fbTlS(t^nfeteiS?gP6 0 1 a B fc.fct)!6fSc;arft*. 

«6*s ■y-^-vUT'ncstbTaftw-fen&kffloieiRiis 

6 0 1 a n T'ii, fflSCR«:4lfitW?^jy<i»fflV^e)n 

[0 0 0 7] teUtgB 6 0 1 a n tJ:»3l£«ic^nfckffl© 
M^tts iD»SB6 0 2 a n CJ: D#S£ft3o J)D»gl5 6 
0 2 a n {C J; t)#a^n?.fi^©^i!t (HkT >"{i^#S 
i:V>-5o ) tts ki:*?>„ inHt»6 0 2 a n tJ: 5 
^m^titzM^ (WT r^iffj h^do ) (i, IF 
FT (Inverse Fast Fourier T 
ransform) $15603 iz^^>ti?> e 

[0 0 0 8] IFFTg(56 0 3T*tt, iDgffiSe 0 2 a n 

iZtt^ i0ggP6 0 2 a n ^6©#-a{f^-i3ttf-y^r^ >J 
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tiDffeS. -ffcfrtK iP»g|56 0 2 ai*>e>©#* 
<i*ttt1J-^+U7 , lA J t!lt)S"C6n, iQ»g|56 0 2 
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DT'&So CCITn TJ±OFDM->>#;WSJ8T'fcSo 
09Ci± N 3o©0FDMS/>#;i/©«^#^£*vrVN 

1, d/a«smdhu is^^m®a*iz>*^^ijpsM 
uTiifi*a^(3?tbT^fi^n5o 

[0 0 12] H7tt, t£*©OFDM-DS-CDMA 

fflWKtt&ftTV>*. f&fc^ *m«7n (n = 
1 ~m) CTLTv k<i©3»i5mg|57 0 3 a 
tlTV»So 

[0 0 13] »«ffl*fc±D5SfiSftfc«^fck 

ang-rs *>©•?<& So 

[0 0 14] T>^^-7 0 1 A>e>©§4i«^fci\ ffi5£© 

msmimm> jsaasaawas* mmmm, A/Dim 

«««a*»a:*nfeg««*ttx FFT (Fast F 
ourier Transform) gf70 2tS5iti 

[0015] FFT«7 0 2ftt, ±f3Hfot©g«£Q i 3I 
Tm<D&? 7* * U TtC £ D £ii 2 ft fdl^ D tti £ 

ftSo 

[0016] ify^^'jTntci^eji^nfcfi^tts 

Sm«fcaS7 0 3an£<fc^K;iSc£ftSo f&fc^s It 

y** 'J7ic«t Dess*nfc«^ttx mmmi o 3 

eS6*nfc«^ttx i5»ffitt»7 0 3 a B fc«fc !> 

ftSo c©Jg*. iSafi»«7 0 3aifcJ;»)e*l~<g 



7 03a m tJ:!3{g^ (m-1) k+l~«#mk*>e> 
& S k<i©{§ ^tftttti £ ftS o 
[0 0 17] 

[SREjMBfcbJ^ii-riHW] b.A>bfc#6s ±!3tE 
*©OFDM-D S-CDMAjlM^gtZ^Tfc^ EI 

<WiO&g&*> 681ft felt U <fc Dfia*nfc«-9- 

©is 5 4M$e#{gT-r siRBco^TBMii-f s» 

[0 0 18] Sfllt:, *;wm«ft OUT 

fts. 0 1 o c^Tn ■y^-v utsiooik, # 

mm^r (^M9-^^JV) (3fflV>f>ti,S-b-^^ , JT©iE 
g0!l£^bfci>©T&S. ' -T% «aaRtt±fc*V> 

-©#a^^^;^^-rs^^^;^#ffi-rsJ® 
^feSo d©^t3tt, 01 o£^-r«t?c, p^-r 

&1 0 0 2*£tf»2MSE*-**;H^HSl 0 0 3#, 
[0 0 19] £©«fc5&»^fcfct, §{g^£;fcOTfc^ 

^s. cnicfciK #s«^£<±. ±ts*mmmm& 

[0020] z.z.x\ mi o^^H^^^^-stc, 

m^**)\<<D* l bfflmsit>zmn%&£>b£ <^s 0 si 

^©^#«> -©#a^-^^^©4 5 'C>Mi^* i e.fflinfe 
'JTa^^<^So bfe^^T, ^afi^tc 

nfc«*S2fs R 5 *Wtt©«fti#** < *So 
[0 0 2 1] MS 2^ ^^8^K:^5V^Tfflv^e.^^S7•^-D 

tt N 5*-f ^^;HS^e»7-^-D^{S-tt^bfc^Be 

T±vify^)V^lzmTc 

[0 0 2 2] HI lt*^^T^ IMTi-Vtfyj)],? 
it, U7S8 0 1 t^fbtv 1 0 2 

^ffliHl l 0 3£«fc!)3i3l£tiS<fc-5£:?'f;i^ 
MS^tt^*-rSo 
[0 0 2 3] »®®^*«±I3fflJ:5 
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[0 0 2 4] J£Lh<Z)«t'5Cs «©OFDM-DS-C 
DMAai»lC*lf^tt, BHS^+*;HP#ifci3J:V 
7±xi#7 j )\,# ©«rSfc «k D s #Sf&*©(t"M5«» 

* e. «n & ■{>■ ^ v u t c «t d eai * n fc«^©» d * 
#tt#$Stfb-rs. 

[0 0 2 5] *$BI»B\ 3&»*>S^t*#Tft*nfet»© 
T'&tK KDWttO«ftSfi«*tiOFDM-DS 
-CDMAa«St«*»tt^-«ifcftBfl9J:r*. 

[0 0 2 6] 

[«WS)»*-r 4 *»9§©OFDM-DS 
-CDMASHSS«tt. tiffgfi^ft&iiScbT^m-rSC 

^*#SM9H*©«ai«fc:»l DiSTiifcfci;!) 
R^M#B«HftfT9AIWKdfi#a¥«tj:, ftHH 

*was«©wttfc«bTs ^a-r5«igfs-§-©^§iS:^ 

[0027] *«wcj:n«s «KSX©m£icj6b 
&£?«A*©ft^aftfttt£-rs 

«tt©3Wb**i*. s c t s *. 

[0 0 2 8] *^©OFDM-DS-CDMAai^ 
Stt, SufB^S^ISii^ iu§3iKI$©#tthbTs d© 

a fcttr^- n ^ y j jvp t ± £&g©*g $ ft«^ 5 c 
[0 0 2 9] aMBWC Antt, #HEB«©«rt£fc*& b 

«k««»©>c***siif7 , ^-D^7-f;i/^**ttt:j;5* 
»©*i?Sfcf6bT % *Jtta6*C«DST*«^©«^- 

[0 0 3 0] *^0a©OFDM-DS-CDMA3ie^ 
Stt> «ffi3#B*®tt % fus3*i£&©#tt#&<bbTV<> 
3»&fctt N fib©^M^ISfc:Jt^TBf)gBf-a-r-S«$S« 

[0 0 3 1] **WC«tillf, £$bfc#»t^©i!Jt> 
M3T5fci:&SlR£«©^#&fbLT^5^fcfcfcs d 

©«as«cw t) it s«^©«-t#a»*flb©«isiftt 
nsfi^ow t) *Wtt©3Wb ftfflx. 5 c i: ire £ a „ 

[0 0 3 2] *^BJ©OFDM-DS-CDMAiifS^ 

■tt. stH3j»2i*©wtt*s^bbTv^^*#a**#« 
-rs*««^©-3^ w^R©*«ig%*is»bT#fi 



[0 0 3 3] **MBfcJ:ftii N Wtt#*fbl/C^*Mi5 
Met 0 5 IT SfH-f-to^T (if§-§-#a^ft«^^-B- x 

SWIHfifc: J: 9^SftSft*©M D*tttt©£fcfc*P 

[0034] *^Bj©a«^^gji, ±i3v^-rn^© 

[0 0 3 5] *.&WVl±tl&, K?>*Wtt©£flj*ffi« 

t «t 5 % a»^a«ft^dsi«ig*saftffitt-rs c t 

[0 0 3 6] *^BJ©Sflfe^Stt, ±IBV^r*l*»©0 

fdm-d s- cDMAmmmm*mz.tzz tzzmt 
[0037] *mw\z&nt£, ^t)^#tt©^bft®M 

0 F D M- D S - C D M Ail« SMftfiB*. 5 C £ 

cit)> MJf^®«ftffaam«^aftjs«t-?.c:i:As 

[0 0 3 8] #$8BJ3©OFDM-DS-CDMAiI{t;£ 
iSfck M««^4ifi« LT^S-T 3 C t J: »» ^a«^ 
S4It5^ixgt; BuI3«-#«§^ft^»i^0# 

©aKai»cia tjstsitfcj; ^Mis^fy^a^ft 

[0039] *$8UBcj:n«x *fgBjtj:nK x 
%xD&mzm br, §j»j@iseia t> mx *«*©«^ 

tzm^am *> wm<D%fc sai * * c t s * . 

[0 0 4 0] 

^©«^#a»&ia»£-rs id c bt^ i:T&.5o 

[0 0 4 1] WT> *»ifi©S9K©»JBfcov^Ts Bns 

[0042] (mrnmm d mm, **w©sufi© 

1 OFDM-DS-C D M AMfM 8S©ji 

^©^ft^-r^D^^^T-feSo 02 tt, *^B^© 
£B&<DBM 1 Cfr*50FDM-D S-CDMA®ft^ 
S©S«^©fllJ5gft7^1-^D V^ETfeSo ZZT'it, 
-mtLT, **ffifflEtt4»iP5 OFDM-DS-C 
DMAiiff^a*sfflV>?,f-^^»;7' fttf^ 

[0 0 4 3] Sfe, *Safi©^«K:**»5 0 FDM-D 
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*Mi±«*iwi&"0-7*+ y t- y 7m 

fc#bTm;£©U£Wfi£±03 z Fi$&-$-;LT^-5 Gfi 

©fcU ±1BT^-D^7^;i/^^ -y-^lr 'J l^itf 
S*ffi*ll§MES©fW*-*;t3 GBfcg*. tt N i*:/** 

[0 0 4 4] *I»Dff»M?iOFDM-D 

s - c d m ASifg&gc&fg^fco^T, a i u 

&£Wt:/**y7m£*fLT{±, k/2ffl©S5ifcg|J:fc 

[0 0 4 5] ^t'J72MbTH:, k 

ffiOffiiScSP 1 0 1 a2*SiVlffl©JDffffl 1 0 2 a2#t§: 
Jt£>ft, f^t^m- 1 fcfcfLTUu k<@ 

©JStfegfS 1 0 1 am-i^iV 1 OffliPffgU 1 0 2 a m -i# 
i&ttfcfttv^o if^t>;7il:»l/m k 
/2<@©i£«fcgi3 1 0 1 ai*3«tlf im<DMW^l 0 2 ai 
#»tT6n, HWC, tf^+'J7mCMUH:> k/ 
2{B©i£fScSI51 0 1 a B :feJ;Vlffl©iinJH»l 0 2 a m # 
g&lt^ftTUSo 

[0 04 6] ±m* (±mmm ©-s •&> 1 ~m 

^k/2A>6&£k/2{@©{t-5§-J±, it^t^lt: 

iy!)^T£>ft3«^i:;*ft, «^k/2 + i~«^k*> 

(m-2) k+l~If (m-1) k©kffl©{B-s§fci:, 
[0 0 4 7] Vtt+Vrj (j = l, m) Cfflt)^-r 

e»n*k/2ffl®«^tt^ -tn-eju i©if^t'j7 

*>, 1f^t';71 C#JD^T6nS«-tl~®^k/ 

2 a:, it^r* u t i E*ruTtttt&nfcffi»aj 1 o 1 

ai£J;t)tem2ftSo RWIlc, y TmKlfy t). 

3t^JlSIfk/2 + l~I^kli, -y-ydr^yTm 
fcttbTKHt&ftfcttftfKl 0 1 aeKi Steffc^ft 
So 36:*, 1f7*+y:r jfc»LT»tt6ftfck/2ffl 
©ffi»»l 0 1 ajT-fct, ffi5£JI&*ifitM&*JRaj# 

[0 0 4 8] ^mU7n (n=2~m- 1) tfflD 



e>ns kfi©{t-ttt N *ft**u cc^^t';? 
*>, •y^^y72tfyf3^Te.n-5M^k+ i~fi^ 

2ktt N It:/** U7'2C#LT»tt6ftfci&ft»l o 
1 a 2 £.fct)it£!Sc£ft5o BB»C y-^WTm-l 
KfflD 1ST 6ft (m-2) k+lHB^ (m- 
1) kfct, it^t'J7m-l Ctt LT»W-€>ftfetfi* 
ffil 0 1 ajn-!^ J: tUfitSc^n-So it:/** 'J 7 

mfc#bT»tt6ftfckffl©ifi1iM»l 0 1 a n T-tt> ffl 
5KJf&SffifCft^*^J#JSl^ftTU.5o 
[0 04 9] &:fc\ ^»t»-rS4fi1IW9W3R5>J©il 5 
M5T;Stt, y T.ilM/S UTBWJ fcftfclKttffl 

ffe©&lfcSJ£*lS£g&££V>d^©&fcTN JWT© 

T-cwjtebtBWtfeftfcifitkaJC^ ^^tU7C* 

^T^©*^*JRaj£fflDJSTT4>«fc^U 

'J 7£*foS bti&t* 6ftfei£tfcg|5§t, a%©i£ifc 

yTCwrsas&asfc, *a©n£sw?^^j%iijD^ 

[0 0 5 0] ffilRffil 0 1 ajfc«tyi£Stenfck/2 
{i©{t^fct, iDflige 1 0 2 aj£«fc £#S;**u ©fifcgp 

1 0 1 a n t:j;Difi«*ftfckfflCD«9tt x iDffflS6 0 
2a n C<t!3#l#n5c inffSBl 0 2ajC*W5«^ 
#mgfcttk/2 fca ?K iD»SP 1 0 2 a n C*ttS«* 
#M&fc}:kt&3 0 -ftat)^ J9rJ£©b&VMiiS±ig* 

■;T (it^t l J71*,tW^t'J7m) tout 

tts *©flb©-y-^+';7©«^fflR 

k,fc?>/J*;*^k/2£:£ft5o 

[0 0 5 1] ADStgB 1 0 2 a j*5 X Iftm^ 102 a n *^ 

bv&mmm*, ifft&3i o 3t^6ftSo iff 

Tgp 1 0 3 T ttx »DeSI5 1 0 2 a j* J:lW)D»ffl 1 0 2 
a n *»6©#S«*K:*rr*IFFT (3*7-ya:^ 
^) m ftet>%, ««E»dM^«saaitf&affts. 
JWtttJfcBU 1 0 2 a «t WftoUCffi 1 0 2 a n * 5 

ffl»)^Te»ftTv ja«»^f!i#««!ais*$ft4. 

[0 0 5 2] •y-^^ 'J T©fiJ It^ft^ 0 8 Clifx 

•ra!3T-fes. -r^fc*., ta$mi 0 2ai*e>©#a 
ft^ttt-y-^^ y t 1 asm 5 e>ftv iDeee 6 0 2 
a 2 ^e»©f-««^t<±-y-^^ y 7 2 #gy 5 6 

ft, RWC, JngtgP6 0 2 amiP^CQfliftlity 
^^yTmtffy»3^T6ft5o 
[0 0 5 3] ±I3©«td^C IFF TSJ 1 03t:*»4« 

^^ffl^««!at«t t), ADgcgp i o 2 a i&xmm 

gf3 1 0 2 a n *6©#*{S^* 5 -y-^^ iJ7tli$h 
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[0054] mwk#m&*smx-*- 5»6nfc«* 

5 7*3. ££T', TliOFDM-»#;i/«fe?i. 
H 3 1 tts 3o©0FDMi/ > #^©*F 4«s* * ft T V» 
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